Four rats had continuous access to activity wheels first, then access for 1 hr per day, and, subsequently, continuous access. Limiting S's access to the wheel substantially increased the total frequency of running. A distributional analysis of response duration, burst duration, and interburst interval showed that the increased frequency arose almost entirely from a shortening of the interval between successive bursts. In contrast, speed of the individual response and number of responses per burst changed only negligibly. If S were running, the probability that it would either stop or continue did not differ appreciably for the conditions of continuous or limited access to the wheel. But if S were not running, the probability that it would start running was appreciably greater for limited than for continuous access.
In attempting to use wheel running in rats as both a reinforcing and reinforced response (Premack, 1959 , in press), we found rat locomotion to be marked by a number of unsuspected constancies. Certain of these are shown here in terms of the frequency distributions of response duration (RD), burst duration (BD), and interburst interval (IBI). In addition, these properties are compared for conditions of continuous vs. limited access to the wheel. Limiting S's access to the wheel to 1 hr per day substantially increases the amount of running in that hour relative to the continuously available wheel. Accordingly, by comparing the distributional properties for the two conditions, it is possible to determine whether changes in RD, BD, or IBI, individually or in combination, account for the gross increase in frequency.
METHOD

Subjects
The Ss were four female albino rats, about 100 days old, of the Sprague-Dawley strain. They had been rejected from a saccharine bar-press experiment for failure to magazine train. During this time, they had been food deprived; however, for 2 weeks before and throughout the present experiment, they had free access to Purina mash and water. The Ss 'The research reported here was supported by Grant M-3345 from the National Institutes of Mental Health.
2USPHS Predoctoral Research Fellow. were housed individually in small (10 by 6 by 5 in.) wire mesh cages attached to the outside of the wheel.
Apparatus
Four standard Wahmann activity wheels were used; they were not equated for force because each S served as its own control and always ran in the same wheel. The wheels were housed in individual compartments of a sound-deadened, ventilated cabinet; each unit was illuminated by a 15-watt overhead bulb. Temperature in the experimental room varied from approximately 70 to 75 degrees F.
Procedure
All four Ss were treated alike. (a) During 6 days of adaptation, the sliding door at the rear of the cage was open, and S had continuous access to the wheel. (b) During 3 additional days of the same treatment which followed, measures of running were taken. (c) At 9:00 AM on Day 9, each S was removed from its wheel; doors to the wheels were closed; and S was confined in the small, attached cage until 8:00 AM of the following day. From 8:00 to 9:00 AM, the S was allowed access to the wheel; but after this period, it was again confined as before. This procedure was repeated on 3 successive days. (d) At 9:00 AM on Day 12, doors to the wheels were not locked. Instead, S was allowed continuous access to the wheel for 3 days exactly as in the adaptation period. Figure 2 shows the distribution of BD's (number of responses in a burst) for each S for each of the three 1-hr periods, while Table  1 Figure 3 shows the distribution of IBI's for each of the three 1-hr periods, while Table 2 presents both measures of central tendency and range for each S for each period. The smallest possible IBI is (by definition) 2.5 sec, and the largest is of the order of I hr (length of the session minus the time required for the occurrence of at least two responses). The only possible conclusion is that this property must account for the increased frequency of Period 2. The question is: How? This is answered in Table 2 and Fig. 3 INTERBURST INTERVAL (SEC.) tinuously available wheel. At least part of the reduction in Period 3 may occur because the rat tends to "over-eat" when deprived of the activity wheel (Premack & Premack, 1958 The advantage of a distributional analysis is to make possible a finer causal analysis than that contained in the traditional drive-habit distinction. As Gilbert (1958) has noted, for example, not all conditions having the same directional effect upon the frequency of responding may produce their changes in the same manner. Such a suggestion has come recently from studies in progress: Food deprivation, which also produces an increase in running, appears to do so by greatly increasing BD, whereas in the present case, BD was essentially constant. Indeed, the present means of increasing running may itself be analyzed into at least two variables: intersession interval and spatial confinement. For example, when S received the wheel only 1 hr per day, it was otherwise housed in a small cage, so that it underwent a degree of confinement greater than when both wheel and cage were available. Confinement per se increases running (Hill, 1956) (Premack & Bahwell, 1959) , as well as the bar-and light-contingent bar press in rats (Premack & Collier, in press). Although the intersession interval may also be expected to affect running, it is not yet known whether the interval and confinement variables will have strictly comparable effects upon the distributional properties. Of general interest will be determining which of the several parameters of running can be subsumed by common principles on the grounds of their common effects upon the distributional properties.
Constancies reported for rat licking (e.g., Stellar & Hill, 1952) are the regularities in the excursion and return to resting position of the rat's tongue. Here, however, the constancies concern the distance an object was moved, so that the present reference cannot be strictly to topography. For example, the generally invariant RD means that the wheel was typically moved at a speed of about 3.66 ft per sec, while the modal BD means that the wheel was typically moved 3.66 ft prior to not being moved again for at least 2.5 sec. Nevertheless, constancies in the movement of the wheel imply constancies in the topography responsible for the movement; and even limited observation tends to support this.
From a resting position in which all four paws contact the wheel, the rat initiates running with a trot: Diagonally opposed fore and hind paws contact the surface jointly, and movement involves rotation of the diagonal pairs. Upon reaching a certain speed, S may move abruptly to a gallop: Forepaws now move posteriorly together, to a point about laterally adjacent and medial to the rear paws, and then return essentially to resting position. When speed is reduced, the rat returns to a trot. Thus, S tends both to enter and leave running from a trot. Although observation has been inadequate to determine whether all bursts contain "gallops," the presence of (at least) two gaits, as well as a tendency for S neither to start nor end with a gallop, seems relatively clear; most of the long RD's in Fig. 1 Of the behaviors so far examined in a small sample of rats and Cebus monkeys, only manipulation has been found to be highly variable, and in both rats and monkeys. An independent, and possibly more generic, distinction may prove to be associated with the variance-invariance. Under a condition of free access to stimuli (e.g., continuously available food or bar or wheel, etc.), the asymptotic response level of certain behaviors is apparently zero, whereas in others it is substantially greater than zero. Thus, although the asymptote for eating and drinking is obviously greater than zero, that for a light-contingent bar has proved to be essentially zero (Premack & Collier, in press ). Interestingly, invariance and variance may themselves prove to be attributes of the recurrent and nonrecurrent classes, respectively (Premack & Collier, in press) . That is, behaviors that are recurrent in a species appear to have both constant RD and inter-response interval, and this no less for noningestive (e.g., running) than for ingestive cases. On the other hand, behaviors that are nonrecurrent in a species appear to have both variable RD's and interresponse intervals and also, probably, variable topography.
